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Abstract of J PI 01 75S97 
PROBLEM TO BE SOLVED: To reduce the 
load of a pilot by obtaining the bearing of 
anoUier object ship at each prescribed time 
after receiving the start signal, feeding the 
bearing to a maneuvering device as the 
indicated course, and stopping its feed after 
receiving the stop signal SOLUTION: When a 
pilot feeds an evasive maneuver start 
command and an input specifying another ship 
as an evasive object to an input device 16, a 
maneuver support device 10 receives the start 
signal outputted from the input device 16, 
receives the bearing &theta t data of the center 
position of the object ship from a collision 
preventing aid device 12 at eadi prescribed 
time, and feeds the bearing &«ieta t data as 
the Indicated course &Psi * data to a 
maneuvering device 14. When the maneuver 
support device 10 receives the stop signal 
from the input device 16 by the pilot, it stops 
the feed. The load of the pilot can be reduced, 
and the evasive maneuver can be simply 
implemented. 
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m^ib. mmm^^mtLxn^mmizmtai. 

mm^mMx-h-^x. 

mf&comm. mm<7iMm-^. sm<^ 

xztimcr>mm^j:Bmmt-t^tmz. -m 

jiimnLxm^ . m^mmmmmmKmx 
mMiM^mfs iimixmA.fzt § -mr^ 

^ffitt (^mm mmm^m^At is. 
^^<7)t^ <mi&(r>i7mmx'^^mMmBmm 

^^^m^wx'h-ox. 

m^ff^mim.. mmmm. m^^Mm^. 



ifrzn}^coMmmimmmt:tmixm^. i 
gimm^mm9^mmRx/mti^:mixm 

ff)^timco^mmx'$>^:it ^^ttm^2t 

^tRV^m^cnmUti-^Un-i { I Lt - sin (^^-^ 
J \ /2R^) t:m^^XSiibi>:Lti:'mbtm^m 

izm^comfi^^mm, 

m-mi^j:^^t8(D\^-niMztm<^m^^3^m:, 
tihrn^^mrnx-h-ox. 

mmm:::ti>zj^Mktt?>m<7i:^iimif>. mm 
mmmt ixmn^izmmt^ ^ t mutt^m 

ti^mm^mmTh-yx. 

(owm^mp^m<Difmmx zitim<^)isM^ 
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m^<DmmTimmm(^m ^mn Lxm^tzt 

^'mM.mu. m^<^m^. m^(r>%m. 

\vmm^mmmmmhxm.fih%\z^ m-^ 
mmmmm^mi^ *) < t m<o 
if'C^SMco^ffi, mmmn^m. m&ffym^. mm 

mxhiztmmti-m^i ittiiii2smco 



m^mmcO^^U-b^^tm-^ { 1 Lt • sin (^t- 

\/2R,) m^^x^ibi ^ t mmttmt 

t^izm^^iih^ib^mittmsmi o=5rv^Li 
6 eo\> ^-ftiibHz^ffimmmijm, 

1 8 ] mzmmimiTmii . m<^m<7y^ 

<7)^m-^mzmmmR(/^mmijcr)^'f~:^-b^ 

<7)mt^^^ t^m^tt m^mi o^j:\,^l 17 <n 
\ ^-ftiij-tzmffim^ifm, 

[000 1] 

ib^iz. mbmmmm-^fzib(ommk^-t?> 
(Dizmm^tim^^^mmm^^-mm-t 

[0002] 

t^m^^z^ mi^thmmmm^^:ibim 

muLtzm^i^mftxdifmm^i-^:ibx\ ^ 
izMifi^iimmm^izmm'^ d . 
^■om.b Lizmmmnzmt^ ^ b t/^x^ ^-^rtg 

[0003] m-ox , mmcr>Mmmm^zm^xii. 

i>zmfmf!^iommmmhtix\^^^, ^lx. z<r> 
io^Wci^ftd^-^t:, (1) mm\.z^ nm<nfim 
fcEES Lfzmk<r>^'b^i-cimm^ziimw.^. 
am^hx'^x. m<^mMX'ii^n^mm^\.x^ 

fJLytrO. (2) ^^^nUt-^'^^-r=S:-t'T, g 
-ft. 

[0004] 

mmtmmtxob^hWM^ u^t^*^^. ±ieco 
J; a^i^coMssrtt. n^b Lfzmmmmtimm 

m:^^\i^(^m:{zm:^-ti"mifhhtz^. ffi<7)ii 
mfz\i.'m\izmt^mfm^th^bmH^ti 
I. b\>^mmm^. 

[0005] i!)^i}>mm(>zm^^-^tltzh<^ 
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m^th i tt^x'^ ^mm-^mt:mt^ ^ t 

[00061 

bbizm^tim^^msTh-^x. mm^^^if 
X. ^mm:::tizMmti-^mkmm^i^. m 
m^mmtLxnfi^mhzm&L. mmm^n 

mi mmt fzibizm^fitm&^j^mrch -? x . 
mmmm. mmm. m^^mm-)j. m<7) 

xztir<!K.<r>mm^j:Mmmt-ri>t^iz. 

iimwixm^. mmmmmmmmmmx 
^iMm^im<nm:n ^m^bxm/itzt ^ff:>. -^mrs 

o^<D k ^ ffyM^<:oljm^iiiyX}X<mmm^M^m 

[ 0 0 0 8 1 mmsmmcTiWMii. m^tm 
mmmtitii^mm^ii.tm^^-mmmxh'^x . 
mim^t:^i-fx. nmt-rmmco^'mMcou&. 
mmmnm, mmmm^. mcommij. 

ibmnsmmmm^mtxmmmi u 

t:mixmA.rzt i iz-mm^mtizM^m^^co 

. ^cok^ comm nmcom^mfi^k ik 
k^(7) nmcom^d^<^^mi^j: nmmm t 
u wd^. m^mmm^mm>x. m.<mm. 

[ 0 0 0 9 ] tj^^, m^Am<nwm. mm2^ 



comijco^ti^'ti<OT-i?mx'h izk mmk-ti . 

fzmsm<ohff)\izm^x. mEmmj:mm<^'p'm 
mouu. mmm<ommm. mm^M^m 

mtm^-^'^mzmM.commmmm^mmim 
ixm^. um^im^t:^mzm^<ommm:h 
^:mLxm^i:^k^liz. K^^mmmmmmx 

MMmm. m<^Mm. mmmii. Bf&m^R 
x/m<^mij<7)^ti^m=mm-r^hhzk ^mLt-t 

I. 

[0011] m^2^j:\>^LmSm%mX'^ibi^tltz 

mmi-hii. m^i^A.fzmmu~v^mMi-it 
^com^i"- h tfa-p xmm a umMmta-tt 
iikhx^ ttz. mmmcoiimi. mm^'m 

hM^tzmid-Ltzi^coxhlzk^mLk-t 

[0012] >i-7-fe-y vi^mmm±. mnrmi o 
i,zLxndzki}^x^h. mm-^mwi±. m^^m:: 
k^z. Mmtt^m^m'mm<^-^iiL. mmm^ 

^k ^m<7)§m<om-(ri^'^^zmtx -. mzimco^'i:^ 
&mmmzM^(ommmtmiimtfzim% 
t, iimtfzim^Lfz^mmtimmifmk-ti>o 
mmm^izmmtmit. mmmx-h. ttzimm 

[ 0 0 1 3 1 ^fc. m^6tm<r)wmzti^-^x. -^-7 

^vVnmi-''m.k'fhZk%,X%hi}K It^^lTE 
fetan-! { I Lt -sin (^i-^o) I /2 Rt ) ^ffll^^T 

^nbhzkmmkti. 

[ 0 0 1 4 ] if^. mihm^ii. mim:^^u-hi>z 
i D ^4 L , ^<r)m^m^-mmm.ti^^ni. x o izt 
hzk hx-% msm8$m(^?^mx^i. m-m i 
=5rv^u7iatij<^t><^t*5t^T, mmmmmit. m 
d:. n^k^^i>m<o'p'mm<Dm. mmw^ 
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fit, mmmmv^im(DMm^mizu^<mmR 

m-itiMzmm^timm^-mxh^x. mt 

mm-iomm-nmiSi^x z.ix-^m<^^m^£ m 

(Dmh-thtmz. -mr^. mammmmu 
^<r>%\m'mm^j:u^^<^m]-&m^i.xm^. m^ii^ 
wmmtcm^mmx-mm^mrn'm 
Lxm/^fSb t <n . -'Wm^mmmsf£mk<nt^ 

miX\'mmm:^m<m^>L l. w^. 
^x. mmm\w?h^£hwmv-Y%:-mh. 

mm: mmthtz^kzmm^ixtm^-^mmTh ^ 
X. nmh'tmm^mm.mi^. mkmnw. 

^j:^^<r>mmnixm^?im}t:L. m^mtm 
mm^£iM^mi\mmm^M^(^mf}^:mLxm 
A.fib^iz-mmuwmzmf}'^m<oiim\^< ^ 



r 0 0 1 8 1 mm 1 3wmm\t. mm i 
1 tti\ii 2^<r>Mzi!o\yz . mimm:m^(r> 

co^ti^tL(Or~mX'$>h^ b ^mb^i, . 

[ 0 0 1 9 3 iifc. 1 mm(omjni. mm i 
itfdii 2m^<^i>(^lizt5\'^x . mmmm^M(o 

muii^. ummm^com&ii. imm^£m<^${ 

^mmmmmmmrnn^mLxm:^. s 
mmm^^^mmmmmm ^mtxm 
^f^b^iz. m^mmmmmmmx K) hi^^<^£ 

mfi^fi(r>fmmhh^ b ^m.b-ti> . 
[0020] mm. 1 1 ts:\^Lmm i Aimx-t-^ty 

§ b ^mmv- V \iz^'>xmk^n o mmmi,zmi^ 
tt^bi^x'tt, tti. mtmmma. 
mmijis.b'r!^ ^ bti^x-^ h t^. mm 1 5 tm(r> 
wmt. mmio^£ULiAMm<r>i,<r)t<z^\<^x. 

D t::t7-fe -y vnwam^Lfzi^ff^x'hh z b 
■^m.b-th. 

[0021 ] :t7-ir \-nw.mmi. murmx a 
^zLxmzbifxt^, m. m^s^mt. 
Bt^rtfc. nmbtmm<^^>bm.<nii^. 

<^mmbsm<^mcom^(Dm^iz}Btx . trnm^ 
co^'m.m(oumzim<D^^ izmmtm^trntt: 
\imi. tmtt:imwLtii^mmmm^<^if&b 

m^i)'mm'r?>-^mx'h j; v ^ , 
[ 0 0 2 2 ] afc. mm 1 5im<^mizm-^x . ^ 
y^^vvnmt-'m.b^hzbhx'^hiiK mmi 
6mm(o^mxu. mmi 5mM<^i><^i<zi5^^x . m 

$Lt75^^>tar!-i { I Lt -sin (iPt-^o) l/2Rt> 

&fflV^T^a^)^ H b ^mib-tl . 

[0 0 2 3: ttz. mm^it. m^^mm^^i^-hiz 
^zb^x^^^. mmi 7tmmmx\i. mm 
a. m.b^£mff^<^'^'mw<^ij&.. immmm 
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I., 

[0 0 24] tf^. mM^^coiimb^j:mm±. mi 

[ 0 0 2 5 ] i^. ^BJW^^iV^T. mif^<^ij&t L 
[0026] 

i^mcommmm] ar. mmim^^x:^^m(^mm 

[00301 w^\±. mif 

1 0 mifx . Mffiigs 1 4 mmmT- ^ & 
miii't^<om7'ti. zoix. mmizmm'^'t^ 
im(r)ij&^m'ri^^^^'€hti^c7)x\ m^imM. 
fmizM^-t^'mm< ^ D , m^ti-ciim^izmi- 

[ 0 0 3 1 ] fsi. ifmtmwmza^^yx . m^±wmm. 
1 oi,mmm^oy^mmt^-f^ nmrn^ttzM-^ 

B#^«tARPAgMl 255>£>ft!liii7):^afi-f ^IKDS: 

t Lxm^w. 1 4 fciim-ti. ^ 1 1 1- 

# . msB^FBir i^zMmtt^ 

iO:S^G (^t) T-^'&ARPAgfil 2-fy-mr:3i: 

LTSffn^S 1 4 tciitill'^ cDJ ii^iOji D -c-^b I. , 

[0032] mz. m2ii. ^mim2</)mm<7)mm 
m-ry^ymfmx%t, mi>zi5\^x. mmmm 
mtm~mmi. n~'m^mLx\.^t, mim 



dar Plotting Aids) (D-Mt UTM^^^atf*\ ti'^ili 

nmwt LTARPAHMt^^-tsj&^LTffiffl-rsi 

[ 0 0 2 7 ] n ^^mmm^immRx/^^-^ 
mmxhi. mizm^x. i otm^^-^mmmx-h 

±^5(7) A R P A^ 1 2 , fl^tf SltS-CfV ^X ^Wsm 
h^'i^ n -y hcoj; a ^rWn^ 1 4 . X-^M 

[00283 nmt^xtimm i e fcjgjKsrp^iBj&c^^ 
a. mmm;r:ti,zmibi'?>m(0'P'CMwm& 

f-^SrARPA^gl2:<!*J?>IROSs^, ■^CO 

^^i4icMtH'rs» Ep*>, 

[0029] 

mi] 

(1) 

[0033] HfCfeV^T , 2 0 (iM(iStI^m-C-3!) D . 

m^i^mm 2 o {i. a r ? Ams 1 2 . m^^m 1 
4. xfjmmietmm-^fim. 'j^^T^^y^-^xi 
8i>zi>mm^ix&. mmiti^x:fimmi e^zMm^M 

ot. m^^W2 oiixtmm et^^ta^^ti^ 

[0034] m^^mm2 oi±. mmm::t 

-^m^^^ts, m^^mm oxi±. 

e^i i tamm^ 0 i<zm^Lfz-nmm^m* t-r 

I,, Z.cr,:t7't^yhnm0^iimmii^-^miZ. g 
[00 3 5] OtO, i>L. 0^ (^t-^t^o) ^JftJt 
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t0036] 

tU tt, -Jr< {^t-'^oXOttzltnK {^^ 
[00381 iiO^m. ifl5com*^mi: tl.flfeffit?) 

L't= I Lt • sin (iPt- 

L't /2 

t ♦ = (? t - tan- » 

Rt 

i:L, i)L, -?E< (^t-'^'o) <Ottdin< (^t 
L't 

= ^ t - tan-' 

Rt 

ktt, ttz. ±iB ( 4 ) ^t^tJftS L 

A,MciiO;l§ SrAllT't: l.^lCiit-rS i t i> a . 

x/mffyfmmmi<zm-^\^x^>^i^titzmji- v 

i-mwmi^ix^-^h. mi^zaux. 3 0{i:«s 
mmwx'h Ki . m^^mm 3 o ti. a r p a^s i 
2. i^m'^tLtzm7itz^vi"-h<Dmfmzm^^^xn 

Wim^:'n 3 h 9 >y ^ y /AM o >y hco J; 3 5r^ifl!l^ 

14, A:'J^S16, >'>^^r7y/^°X18^:gf^$^^ 

^^3 2{i, mmm^^^ti-^Zti>X^6i]K A 

RpAggi 2i,zmm^tiim^m2mmi-h^b 
[00443 m^^xmm i e ^zmmmthm 



m2} 

(2) 

[0037] 
[it3] 

(3) 

[ 0 0 3 9 ] m^mmm ommt txii. ± 
IE { 2 ) , ( 3 ) ^i^zxm. i>jT(omt^^^th 

t:^ibm^XiS<b^iZ. ARP A^l 2!6-4>T-^' 

m*)jMsmiz. mmmm (r^) T-^t>izo 

[0040] 

^o) I (4) 

[004 1] 
[E5] 

[0042] 

me} 



(6) 



^ftmrncof^mw^m ( ) t-^^ ««o 

Eltll (^t ) T-^. iie!i<^fflMBSi { Rt ) 
l>'«i7>*51:?] ( V, ) T- ^ & A R P A^M 1 2 ^»^> 
M^jki^. tfz. i^>^oayA°xi8:4i^J^iS{it?)#tM 
(^o) T-rS'^. Xt'-Kn^^'l 9*^^>gg(ic7)3i:f3 

82at>';^t-b'n^^l 93&-4>E^7--:S'^K0atff';*) 
^ili^iOr-^'^-SARPA^g^^tT. A 
RPAggl 2i}^i^n^(Dm (^o) r-:5'. 

[0045] -euT. is^^^gsoti. E5t3^-r 

C^T^vTS 1) , gS£io^lS£OfiS&c^''ll^^oe® 

hL-c, (0. 0) iMmcomwPi<^iim'f 

-^tt. W<)=3:iii<^^m (It5&, GE, mi2) t 

m.mKi:im<r)m. imn^mm, '^mis.. mm. « 
yrs2) . 

[0046] Milfl^l^affiiiO^^tiRSlW^rfffi 
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%mim'V* t-^ifi 5 ( Xr -y r S 3 ) , Mco4"C.^ 

m<^f!^WM'oi<zmf^mii. m^<^ (2) 

( 3.) 5^, ^:^^t± ( 5 ) SJlt/' ( 6 ) stSrffl^^iiif j; 

x'<, = x, + V, • tj - sin*' 

y'o = yo+V(, ■ tj ■ cos^* 

x't = Xt + Vt ■ • sin-^-t 
y't = yt+Vt ■ ti ■ cos^t 

xt, yt : ft!!fn^i^^iOHir«oiR^a<)5rtiSMSI 

[ 0 0 4 9 ] ±ta ( 7 ) t ( 1 0 ) i^x-m 

mmmmm^zmti. a ^zmmmpffiT 
-^'^is^L. Ma^^T-r§ (XT^'yrsio) . 

iSMIia^T'^ift'^t. ®^5£I$I^TCPA (Tine toClose 
St Point of Approach. '^mm^^<^ttWmti>tU 

MLxzMi^m'£mzwmi-?>tx'comsi. vxrmz 

TCP AtV^a ) com-^mz^j:^-iPifoi}^ (tT^iitf 
X ' t - X ' 0 

i? ' t = ts.n- ' 

y ' t - y' 0 

[ 0 0 5 2 ] LT . m.m^j:Bm^<^^mffy3m^fi 

(O&Wit. (7). (8) 5^t^46J?>it3t (x'„, 

X. €.mm^j:immmt. ( 9 ) . ( i o ) ^x-si^ 
t>iik (x"t, y't) , mimm^^'t^WTi-niSL 

{±(11) ^X^^^fd-ze\^ ^!Smi^j:mk(n%m 

[00 531 -etr. Xx7 7°S3t3M0, 

mmt£um^<^-m.^zm^\-^x. mm^^m^^^ 

ibti>iXh. Z(mWi'~hf~^^m:^3 2l,zmiiit 

wm3 2X'ii. ^(^Mm\<~h^mei,zmtxo 



[ 0 0 4 7 ] ijijv^T. -^^r^td . ummMk<r>:>^ 

IX. -mmtimm^mm^j:um<^imm 

[00481 

(7) 
(8) 

(9) 
(10) 

[00 501 M3a«?mTUtV^^rl^i:#{i. ;<?'>y:5'^ 

^^fJKfL (;;?.7^-yrS7) , <=Sr-oTViS%^t;{i 

*+jitWP„<!Ofi[Sr-:J'i:-tS (Xf-'yTSS) . -f-L 

X. ( 7 ) 'SrvM. (1 0 ) ^t^i^mtcmm^^m^^ 
rs9) . 

[00511 
[gc8l 



( 1 1) 

\>z^A<r>mm.^m^Ltim'itxm^-f^, ^^\m 
^mh-^xmix^^, 

[0054] Qt^hmLffimm^Pi}^ 
mkmm. 1 4 \,zm>^iixm^kmw 1 4 t-i 

bSrifli^J;^^:!!*!^*^^:^^^, fit, WkmWlAifi 
MS&S-4t*>=Sr< . :L<7iWSu\^-V\izm^\.\xm^ 

10 0 5 5] tfz. iiMmzl±. «^^gM3 O^&^f, 
Wpi^S14t:)gM/I^-h7^'-^'/&-'iitaS^iSH«fc. 
SS^^ST'^ S J; e i>zi-l - fc 1. . BP^. 

m^^ii. ^^3 2 {c^T^$ii/^»i^- ^ iMx . 
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[0 0 5 6 ] tfc. mmi<z\i.. m!k-^mm.3otim 
;^7">y7-#-f-$:#-r. aii*>, mecomx\mm\'-Y\t 

X ' t — X ' 0 

^'o = tan-' 

y ' t - y 'o 

V„ ■ tj = r ■ ^ 

x'o = Xo+r— r • cos^ 
y'o = yo+ r ■ sin^ 

xo. yo : m^wmti:mm 
*o : m<nmmmm 

[0 0 5 9] i(0E4:^5eS:S?#. mifg^^rt-S 

T&^&fflSrt (;^r>yrS7) . iz^ <^j:-oXu:h^^lz 

[0060] n^<m±mn^^MT<om^^zii^ mm 
mm^j:smm (x%, y-j ^^^acot-^s^wp 

S8) , ttX, fc«l6«)<3:a««o:|fc^i0^^ff3 

X ' t - X ' 0 

0 t — tan-' 

y ' t -y'o 

[0 0 6 3] tt, Rti:LTRt=ir (x't-x'o) 2 
+ (y't-y'o) { 1 2 ) ^rv^L, ( 1 6 ) <^m.l3 

ht. mmv-VT~'^timm^3 2\zm^^ii. 
gi 3 2 x\±z. <?^mmv~ v^ms i a t^^^mco 

[ 0 0 6 4 ] ^LT. f£SW(=i±. Mp^3^^S3 0*^ 
ffn^S 1 4 l^m/U- hT-^' Sr^EfJ-r S i t J; "5 , 



[0 0 5 7]I!P*>, X7^vrS3' l>Zi5UX. gfp^A^ 

LT . -^m^ timm/^nt ^t,z. ( 9 ) , 
(10) ^x^ih>/^tLi-'mmtimmm^j:mm 
<^^<mm<7)ijmz. ummrnKtubco^bL 
xmm.im^^±x^> 

[00581 

i I 2) 



(13) 
(14) 

(15) 
(16) 

Mtj^aCfOiiSfi. (15). (16) s^T-^ 
i^/b^l^: (x'o. y'J . immj:Bmcomii'¥\. 

^jMmm^t Lx. mm^j:mmmmi. ( 9 ) . 

( 1 0 ) !EeT*tf>^>*ifc (x\, y't) . ^ESfi^F5^^ifl& 
(^irmi (11) j^t-^46^>iif^5't, {g.«&t|=S:fly&<^ 

[ 0 0 6 1 ] jss, 'cix\ ~~mmtimmA.fik^ 

<. mm^m^'o^zmii^ii. umm^^^^ 
§±ia (12) jt^ofti^ot;. tif^^o ( 2 ) jtt/ ( 3 ) 

(2) ^V^L (6)^(f'f0iI^*?r^'ot=S^SI 

[00621 
[ISlOl 



( 1 7) 



mmm:^^bm3(^mmmmizi5\.^x. mmm^ 

C^i!^^A:'3-ri.; 1 1 D , iiffpiSm^S 10,2 
0. 3 0:bmmim^i-ii^cobifzti\ zmzmi^ti 
■f. Mf&^wimio. 20.3 otmikmiz^<7>m<r) 
m<^im -milt. n^ttmf&<7)m • mm ■ 

i ummzmm-^x a \,z tr i v\ 

[0065] ^m^mMt tx. mm. tcpa 
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^mjkm^^i^^Mt LTV ^itffi^ m 3 ff^mmm 

10 0 6 6] jSMB^Mi. mt\m 9 li:5r.htzm. 

Mm) (^x-yT 
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